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Lung cancer in never-smokers is clinically unique and is suggested to be a distinctive disease. The disease is pre-
dominant in women and there is little information available on 
the epidemiology of lung cancer in never-smoking men. Here 
we report two cases of non–small-cell lung cancer (NSCLC) 
in a father and his son who never smoked.
CASES
Case 1 is an 86-year-old man, showing mass in the left upper 
lobe of his lung (Fig. 1A). The pathologic diagnosis of NSCLC 
was made using bronchoscopy and there were multiple bone 
metastases. He had an L858R EGFR mutation (Fig. 2A), and 
achieved a partial response with gefitinib. He was a never-
smoker and had no history of passive smoking. He worked at 
a post office until he was 50 years old, and then after reaching 
retirement he opened a small grocery where he worked for 20 
years. The shop was beside an intersection with heavy traffic, 
exposing him to heavy vehicular exhaust during this period. 
He had two children, a son (case 2) and a daughter. There was 
no family history of cancers among other relatives other than 
his son.
Case 2, the 59-year-old son, showed ground-glass opac-
ity in the left upper lobe of his lung (Fig. 1B). The pathologic 
diagnosis of adenocarcinoma was made by division segmen-
tectomy (pT1aN0M0: stage Ia). He had an E746-A750 dele-
tion mutation (Fig. 2B). He was a never-smoker with 11 years 
of passive smoking. He worked as a civil-service worker and 
lived with his father in the same house for more than 40 years, 
and also boarded at his father’s shop for 10 years where he had 
the same heavy exposure to vehicular exhaust. His mother and 
sister never lived in the shop.
DISCUSSION
Although we did not detect any smoking exposure in these 
cases, both patients shared the circumstance of exposure to 
heavy vehicular exhaust. Occupational exposure to diesel 
motor exhaust is reported to be a risk factor of lung cancer,1 
and this may be responsible for the development of the dis-
ease in addition to any potential inherited susceptibility to 
lung cancer.
Epidemiological study has shown that a family his-
tory of lung cancer in a first-degree relative is a high risk in 
never-smokers.2 The evidence for this includes germline trans-
mission of EGFR mutations such as T790M and/or V843I.3 
However, these mutations were not detected in the current 
cases. Other genetic alterations may also be associated with 
potential lung carcinogenesis. The different genotypes of 
EGFR mutations in these types of cases are interesting. There 
was a report that younger patients with lung adenocarcinoma 
seemed to have a higher proportion of exon 19 deletions,4 and 
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kch.hosp.go.jp FIGURE 1.  Computed tomography of the present cases: 
(A) case 1, mass in the left upper lobe of the lung (arrow); 
(B) case 2, ground-glass opacity in the left upper lobe of 
the lung.
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duration of environmental toxic exposure might be related to 
different genotypes of EGFR mutations.
The two unique cases we report revealed that NSCLC 
can happen to fathers and sons even in never-smokers. We 
suggest that exposure to vehicular exhaust is an environmen-
tal factor in lung carcinogenesis independent of smoking and 
sex, and that genetic disposition should also be investigated.
 REFERENCES
 1. Olsson AC, Gustavsson P, Kromhout H, et al. Exposure to diesel motor 
exhaust and lung cancer risk in a pooled analysis from case-control 
studies in Europe and Canada. Am J Respir Crit Care Med 2011;183: 
941–948.
 2. Nitadori J, Inoue M, Iwasaki M, et al. Association between lung can-
cer incidence and family history of lung cancer: data from a large-
scale  population-based cohort study, the JPHC study. Chest 2006;130: 
968–975.
 3. Ohtsuka K, Ohnishi H, Kurai D, et al. Familial lung adenocarci-
noma caused by the EGFR V843I germ-line mutation. J Clin Oncol 
2011;29:e191–e192.
 4 Sugiyama E, Goto K, Ishii G, et al. Higher incidence of EGFR exon 19 
deletion in younger (age 40 or younger) patients with adenocarcinoma of 
the lung. J Clin Oncol 2012;30 (suppl; abstr 7044): ASCO 2012.
FIGURE 2. A, Case 1 harbored an L858R EGFR muta-
tion in the tumors; B, Case 2 harbored an E746-A750 
deletion mutation in the tumors.
